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Fever Management for Children 
 
Introduction 
Fever’s adaptive response is evident by its continued prevalence in the animal kingdom, in 
mammals, reptiles, amphibians and fish, despite placing substantial burden on the body 
through increased metabolic demands.1-3 In most instances fever is beneficial.1,3 
 
Thermoregulation  
 
Thermoregulation is controlled in the preoptic region of the rostral hypothalamus. It is an 
integrated, complex, physiological processes involving a continuum of neural structures and 
connections extending from the hypothalamus and limbic system through the lower brain 
stem and reticular formation to the spinal cord and spinal ganglia.3,4 Thermoregulation 
maintains the body at a constant core temperature, a ‘set-point’, by balancing the firing of 
warm and cold sensitive neurones throughout the body and skin despite changes in ambient 
temperature and motor activity.5 Heat loss responses (e.g., panting and sweating) are 
controlled by warm-sensitive neurones which increase proportionally with preoptic 
temperature once a threshold or the set-point temperature has been reached. Cold-sensitive 
neurones receive synaptic inhibition from nearby warm-sensitive neurones. During preoptic 
cooling, the firing rates of warm-sensitive neurones decrease reducing synaptic inhibition and 
allowing cold-sensitive neurones to increase firing rates.4,5  
 
The set-point is subject to diurnal circadian rhythms associated with the sleep-wake cycle. It 
does not remain static throughout the day. Temperatures fluctuates up to 1°C daily with a 
plateau between 1400 to 2000 hours and a minimum about halfway through sleep, between 
0200 and 0400 hours.6  
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Fever  
The genesis of pathogen-induced fever, or febrile response, occurs in sequential steps,1 see 
Figure 1. Activated by an exogenous pyrogen, a local inflammatory response is initiated by 
the release of soluble, vasoactive and chemoactive mediators from various cell types such as 
peripheral mononuclear phagocytes. These mediators include pyrogenic cytokines, principally 
tumour necrosis factor (TNF)-α, interleukin (IL)-1β, and IL-6, interferons (IFN) and other 
cytokines and chemokines which enhance the inflammatory process.1 Some cytokines are 
released into the bloodstream and transported to the ventromedial preoptic nucleus in the 
anterior hypothalamus, the fever-producing locus, where they act.3,4 Prostaglandin E2 (PGE2) 
is considered to be the final fever mediator in the preoptic anterior hypothalamus, induced by 
these cytokines. 
 
During the febrile response there are acute and adaptive reactions. The acute-phase reaction is 
extensive and includes increases in pituitary hormone release (e.g., ACTH, GH), neutrophils, 
pancreatic insulin and glucagon, lipogenesis and sympathetic nervous activity; the release of 
acute phase proteins (increased haemoglobin and C-reactive proteins, reduced albumin) and 
reduced erythropoiesis. This organised, integrated, series of regulated events is integral to the 
highly coherent, interconnected, physiological phenomena that constitutes the primary, early, 
non-specific host defence response.1,7 Alterations in physiological functioning or sickness 
behaviours during in the acute-phase include fever, hyperalgesia, lethargy, somnolence, 
hypophagia, weakness, malaise, reduced locomotor activity, and an inability to concentrate 
impacting on the host organism’s general homeostasis.1   
 
Immuno-protective effects occur during the adaptive/later-phase and protect the host from 
reinfection by the same micro-organism. Included in these are enhanced neutrophil and 
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monocyte motility and emigration; enhanced phagocytosis and pinocytosis; increased oxygen 
radical production by phagocytes; increased interferon production; increased antiviral, 
antiproliferative and natural killer cell-stimulating activities, antibody production and killing 
of intracellular bacteria.1,8      
 
Fever is not usually injurious. In children the ‘hyperthermic ceiling’ of 41.7ºC is self-limited 
through endogenous mediators.9 These mediators counterbalance the pro-pyretic events in the 
periphery and in the brain. Examples in the periphery include  (eg., {glucocorticosteroids, 
anti-inflamatory cytokines} through certain immunopeptides {opioids, α-melanocyte 
stimulating hormones}) and in the brain (eg., certain neuropeptides {arginine vasopressin, α-
melanocyte stimulating hormones, opioids}).1 Recent data suggest that while the heat of fever 
may kill some pathogenic microbes it enhances the effectiveness of certain selective, adaptive 
immune responses, helping to compartmentalise the acute-phase reaction to the infected site.1 
In thermo-neutral environments febrile rises in body temperature range from 0.5ºC to 3.0ºC; 
most frequently between 38.5ºC and 40.5ºC, and averaging 39.5ºC.9 
 
Stages of Fever  
Three stages of fever have been identified, a cold, hot and defervescence stage.10 In the cold 
stage heat-producing mechanisms are activated resulting in a rapid increase in temperature 
and increased oxygen demands contributing to a hypermetabolic state with associated 
increases in heart and respiratory rates and thirst. Vasoconstriction causes the skin to look 
pale and to feel cool and dry, with cyanotic nail beds. This stage lasts 10 to 40 minutes ending 
when the set-point has been reset at a higher temperature (see Figure 2). 
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The higher set-point is maintained during the hot stage, through a balance in heat production 
and heat loss. Skin is flushed and warm and basal metabolic rate remains high. Behavioural 
symptoms include drowsiness, headache, photophobia, reduced activity and appetite, feelings 
of weakness and/or restlessness and sometimes convulsions. This stage ends when the 
underlying cause of fever has been treated and/or eliminated by the body resulting in a sudden 
decline in circulating pyrogenic cytokines and decrease in set-point to normal. During the 
final defervescence stage heat loss mechanisms take over and heat production is inhibited. 
The skin feels warm and is flushed due to vasodilatation and sweating, which can exacerbate 
existing dehydration.  
Childhood fever 
Defining fever is difficult. Temperature varies by recording site. Children have higher 
metabolic rates and smaller surface area than adults and therefore higher temperatures.  In 
2005 childhood fever was defined as 37.2ºC axillary, 37.8ºC orally and 38.0ºC by tympanic or 
rectal methods.11 Previously, following a systematic literature review, a range of temperatures 
were reported to indicate childhood fever: oral 37.6º to 37.8ºC and rectal 38.0ºC to 38.3ºC.12 
Literature definitions of fever include 40.0ºC as moderate fever; 40.5ºC high fever and 41.7ºC 
dangerous fever (with associated brain damage).13 These sources make it possible to identify a 
range of temperatures for children: normal temperature 36.0ºC to 37.9ºC, mild fever 38.0ºC to 
39.0ºC, moderate fever 39.1ºC to 40.4ºC and high fever above 40.5ºC.10 13 14 Confusingly for 
health professionals, parents definitions of fever coincide with literature definitions of 
‘normal’ and ‘mild fever’, high fever with ‘moderate fever’  and very high fever with ‘high 
fever’.15,16 
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Temperature does not determine the severity of a child’s illness. Fever is beneficial in normal 
healthy children in the home setting; many easily tolerating mild, low grade fevers to 39.0°C. 
However, there is consensus that moderate fevers, 40°C and higher, should be avoided.14  
 
Associated with fever are increased metabolic, heart and respiratory rates, increased oxygen 
demand and insensible fluid loss. Children who are otherwise well and eating and drinking 
are not harmed by the increased physiological demands of the febrile response. However, it is 
imperative children remain hydrated as dehydration is the most common and dangerous side 
effect of fever.10 Fever can compromise seriously ill children. These children behave 
differently to those with self-limiting viral infections, they are unusually quiet, drowsy or 
irritable and cry differently, moaning or have an inconsolable loud cry.17 Fever should be 
reduced in children placed at risk by the additional physiological burden: this includes 
seriously ill children and those who have cardio-respiratory, neurological or metabolic 
disorders; are malnourished, dehydrated or have epileptic lesions.1  
Febrile Convulsions 
Febrile convulsions (FC) are a benign syndrome characterised by a provoking factor (fever) 
and a typical range of 6 months to 6 years.18 Although strong correlations have been identified 
between FC and the height of fever, 40.0°C to 41.1°C, they also occur at lower temperatures, 
38.0ºC.19 Beliefs that FC were associated with rapidly rising temperatures were disproved 
more than a decade ago.20,21  
 
Most FC (75% to 85%) are simple lasting less than 10 minutes.22 Simple FC are brief (<15 
minutes), bilateral, tonic-clonic seizures of short duration followed by a brief post-ictal period 
after which the child readily returns to their pre-morbid baseline state.23. Complex FC, 
occurring in approximately 9% of cases, are focal, unilateral or prolonged, or multiple 
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convulsions within the same illness.21,22 Approximately 5% of children will have a febrile 
convulsion (FC) and 30% to 40% of these will have a recurrence.22  
 
Numerous experimental studies conclude antipyretics ineffective in preventing either initial or 
recurrent febrile convulsions.23 Current treatment for FC recognises both simple and complex 
FC are benign. No specific medical treatment is recommended for simple FC.23 
 
Risk factors for initial and recurrent FC have been identified in well-designed studies.21 
Predicting factors include a lower seizure threshold of the developing cortex (normal seizure 
threshold is higher than 41.5°C),24 susceptibility to infections, tendency to have high fevers 
and a genetic component affecting the seizure threshold.23 FC susceptibility genes have been 
identified in regions of a number of chromosomes.18,25  
 
Antipyretics  
Commonly used and readily available antipyretics, paracetamol and ibuprofen, are believed to 
inhibit prostaglandin synthesis in the thermoregulatory control area of the brain blocking the 
conversion of arachidonic acid to prostaglandins such as PGE2 inhibiting prostaglandin 
synthesis.26 This is thought to be critical in their antipyretic activity. PGE2 production is a 
widely regulated and critical step in thermoregulation and for temperature increase and 
control when the febrile response is activated.27 Refer to Figure 1. Antipyretics also inhibit the 
maturation of monocytes into macrophages and interfere with lymphocyte activation and 
antibody production.28 Studies demonstrate antipyretics have a negative effect on recovery by 
prolonging illness, e.g., viral shedding in rhinovirus29 and crusting time of varicella lesions.30  
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Antipyretics reduce temperature by 0.9°C to 1.3°C.31-33 Recently the practice of alternating 
antipyretics to normalise fever and prevent it returning has become more common with both 
health professionals and parents.16,34  There is minimal evidence of the benefits of this 
practice. In 2006 three studies using different drug dosages and alternating methods, 
preventing comparisons or generalisation of the findings, were reported.35-37 The overall 
additional temperature reduction from alternating was between .03ºC and 1.0ºC over a 24 
hour period.35-37     
 
Although antipyretics are considered safe medications, serious side effects are well-known. 
Liver failure from paracetamol overdose is possible and caution is recommended when used 
in those with impaired hepatic or renal function.38,39 There is concern about hepatic toxicity in 
children who were unwell, anorexic, vomiting and/or dehydrated with a febrile illness.40,41 
Most at risk from liver toxicity are children under 2 years of age41,42 and acutely malnourished 
febrile children.43 The most common reactions to ibuprofen are gastrointestinal disturbances 
and haemorrhage, and bronchospasm in children with asthma. Caution is recommended when 
ibuprofen is used in children with renal impairment, Chron’s disease and Ulcerative Colitis.39 
Parents and fever 
Internationally, parents continue to be overly concerned about childhood fever with similar 
fears since the term ‘fever phobia’ was coined in 1980 to describe their unrealistic fears about 
childhood fever.44-46 Fever is often perceived by parents as a syndrome, or illness in itself, that 
can initiate a dangerous, potentially life-threatening illness.47 They believe fever harmful 
causing febrile convulsions, brain damage and even death and more recently discomfort and 
dehydration.44-46 
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Parents’ use of antipyretics for fever reduction involves two critical assumptions; that fever is 
at least in part harmful and suppressing fever will reduce if not eliminate fever’s harmful 
effects; neither assumption has been validated.48 The overuse of antipyretics to reduce, 
sometimes normal temperatures, is well documented.45,46 Today 95% of parents prefer to 
manage fever with antipyretics46 a 30% increase since 1980.44 There has been a significant 
increase alternating antipyretics to normalise fever, in the last decade, from 27% in 200145 to 
67% in 2007.34 Associated with the increased antipyretics use are increases in overdosing 
from 12% in the 1980s 49 to 33% in 1999.50  
 
Carefully controlled experiments have not established the validity of the claim that reducing 
fever with antipyretics improves comfort.48 Antipyretics do reduce discomfort associated with 
hyperalgesia in the cold phase of fever, however, this phase is short and would be extremely 
difficult to target. Paracetamol and ibuprofen have both antipyretic and analgesic properties.39 
Analgesics reduce pain associated with the febrile illness, e.g., tonsillitis, making the child 
more comfortable. This can cause parental confusion or belief that the increased comfort is 
associated with temperature reduction rather than pain reduction.39  
 
Australian parents  
The first Australian study of 401 Queensland parents found most parents (88%) believed 
fevers ranging from 36.5ºC to 43.0ºC (40.0ºC±1.0ºC) harmful and were most concerned about 
febrile convulsions, the cause of the fever, serious/fatal illness and their child’s wellbeing.51  
Because they were worried they sought information from numerous sources: general 
practitioners, pharmacists, nurses, peers and their own mother, as well as child health books 
and magazines; 42% received conflicting information.15,51 Most (92%) ‘usually’ used 
antipyretics to reduce fevers between 37.0ºC and 40.0ºC (38.3ºC±0.6, mild fever) and 52% 
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had alternated antipyretics.16 Despite the reliance on antipyretics most (73%) believed 
antipyretics harmful causing liver, stomach and kidney damage. Thirty-six percent 
administered antipyretics at too frequent internals (paracetamol less than q4h, 4%; ibuprofen 
less than q6h, 32%).39 Paracetamol was administered at 1-8 hourly intervals, ibuprofen 3-8 
hourly. Ibuprofen was given 4th hourly by 23% of parents, most frequently by those with one 
child.16 
 
More educated parents (degree or higher degree), reported lower temperatures to indicate 
high, very high, and harmful fever; and receiving conflicting information, more frequently 
than those with TAFE or secondary education. Parents with fewer children (1-3) reported they 
did not know how to manage fever and had received conflicting information more frequently 
than parents with 4 to 6 children.  
Management of Childhood Fever    
The appropriate management of childhood fever includes careful observation of the child’s 
response to fever, preventing dehydration, supporting the febrile response and reducing 
distressing symptoms such as pain and discomfort with recommended doses of analgesics.52 
The degree of illness is determined from the child’s interactions with the environment by 
observing their alertness, playfulness or irritability and consolability in addition to physical 
observations such as petechiae, bulging fontanelle, nasal flaring and response to stimuli.19   
 
It is recommended to reduce temperatures of 39.0ºC associated with pain or discomfort and 
all temperatures of 40.0ºC.13,14 However, it is important for parents to be watchful when 
administering antipyretics to dehydrated or severely malnourished children and those with 
hepatic or renal impairment.39 In a febrile, irritable, uncomfortable child, analgesia is 
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warranted. Antipyresis is warranted in children with underlying neurological or 
cardiopulmonary disease.19 See Figure 4 for advice to give parents caring for a febrile child. 
 
Parents learn to manage fever from health professionals, drawing on their knowledge and 
experience.45,46,51 Health professionals need to provide parents with consistent evidence-based 
information; support and reassurance as caring for a febrile child is an emotionally 
challenging experience for all parents. Our responsibility as health professionals is to 
continually update our knowledge and ensure our advice is based on the latest scientific 
evidence and provide support for peers to continually upgrade their knowledge. Health 
professionals will then be positioned to provide evidence-based fever management 
information to parents of young children, allay parents’ inaccurate beliefs and reduce their 
fears of harmful outcomes from childhood fever.  
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ADVICE FOR PARENTS WHEN CARING FOR A SICK CHILD 
 
• mild to moderate fever is beneficial and supports the immune system 
• observe the child, focus on the child’s well-being rather than temperature 
• encourage frequent fluids – small, frequent drinks; if breastfed breast milk is best 
• look for signs of dehydration – if dehydrated encourage the child to drink more 
• check for a non-blanching rash 
• check on the child during the night 
• keep the child away from childcare/kindergarten while feverish – notify of the illness 
• dress the child appropriately for the environment (do not over or under dress) 
• selectively reduce fevers with medications when fever is:  
o greater than 39.0°C and associated with discomfort 
o 40°C or higher and  
o in all children who are irritable, miserable or appear to be in pain 
o  
• it is not recommended to give paracetamol and ibuprofen at the same time 
• it is not recommended to routinely alternate paracetamol and ibuprofen   
• medication dosages for children up to 6 years: 
o paracetamol 15mg/kg every 4 hours up to 4 times a day, maximum 
60mg/kg/day 
o ibuprofen 3 months to 12 years 5-10mg/kg 3 to 4 time a day, maximum – 
under 30kg of 40mg/kg/day; over 30kg 1.2g/day. Always administer with food 
or milk 
o aspirin should be avoided in children 
• do not continue giving regular medication for > 48 hours without having the child 
assessed by a doctor 
 
SEEK MEDICAL ATTENTION IF THERE 
IS NO IMPROVEMENT IN 48 HOURS OR IF THE CHILD 
 
• is febrile and under 6 months of age 
• looks ‘sick’, pale, lethargic or weak 
• has a fit/convulsion 
• suffers severe headache, neck stiffness or light hurts their eyes 
• develops a non-blanching rash 
• has breathing difficulties 
• has signs of dehydration and refuses to drink  
• fever lasts longer than 5 days 
• if the parent/carer feels the child is less well than when they previously sought advice 
• if the parent/carer is more worried than when they previously sought advice 
• if the parent/carer is distressed, or concerned that they are unable to look after the child 
 
 
Figure 4: Advice for parents on caring for a febrile child. Adapted from: NCCWCH 2007; 
MIMS Online 2007  
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Continuing Education Questions  
 
Mark the incorrect statement 
1. body temperature is controlled in the pre-optic region of the rostral hypothalamus  
2. body temperature varies throughout the day  
3. all temperatures of 39.0ºC should be reduced 
4. illness severity is not related to temperature height  
5. temperature rises rapidly in the cold phase of fever 
 
Q2 Which of the following occur during the acute phase of fever?  
Mark the correct answer 
1. reduced albumin  
2. increased antiviral activity 
3. reduction in pituitary hormone release 
4. random physiological events  
 
 Q3 Febrile convulsions  
Mark the correct answer  
1. are caused by rapidly rising temperatures 
2. are benign  
3. are prevented by antipyretics 
4. can occur in all children under the age of 6 years  
  
Q4 Reducing fever with antipyretics  
Mark correct answer 
1. reduces discomfort from fever 
2. prevents febrile convulsions 
3. shortens the febrile illness  
4. allays parent’s fears about harmful outcomes from fever 
  
Q5 When a child is febrile parents should be advised to  
Mark the incorrect answer 
1. encourage fluids 
2. monitor the child’s well-being 
3. give antipyretics at night to help the child sleep  
4. check the child during the night  
5. look for a non-blanching rash 
 
Answers: Q1 – 3; Q2 – 1; Q3 – 2; Q4 – 4; Q5 – 3  
 
